the vertebrate immune system which has developed through evolution in order to protect against attack from microorganisms. [3] In the literature, a novel mechanism by which mononuclear cells may respond to lipopolysaccaride has been described. CD 14 plays an important role in initiating the responses of leukocytes to lipopolysaccharide (LPS). Lipopolysaccaride is firstly bound by the serum protein LPS binding protein (LBP), and then LPS-LBP complex is recognized by a 55-kD glycoprotein CD14 that is strongly expressed on monocytes and macrophages. LBP and CD14 have two physiological roles, as they act as opsonin and opsonic receptors, respectively, to promote phagocytic uptake of bacteria or LPS-coated particles by macrophages. In addition to its function as an opsonic receptor, CD 14 plays an important role in triggering the responses of leukocytes against lipopolysaccharides. [4] The aim of our study is to determine the expression of CD14 as a marker of the innate immunity in hypertrophic adenoids and tonsils extracted from children who underwent adenoidectomies.
Materials and Methods
A total of 100 paraffin-embedded surgical specimens of the patients with adenoid hypertrophies who underwent adenoidectomies at Yunus Emre Government Hospital, between January 2012 and November 2012 were included in the study. All patients underwent adenoidectomies under general anesthesia because of chronic inflammatory hypertrophy of adenoid which had not been responded to previous medical treatments. The diagnosis of adenoid hypertrophy was made on the basis of the medical history and imaging (direct films and computed tomography). Tumor specimens were re-evaluated histologically by the same pathologist after the informed consents were obtained from the family of the patients.
The adenoid tissues were fixed in 10% buffered formalin, routinely processed in automatic tissue processor, and embedded in paraffin blocks. The slides were stained with hematoxylin and eosin and CD14 antibody. Each CD 14 slide was examined using Olympus microscope (Olympus Corp., Tokyo, Japan) with original magnifications of X400 and X100. The staining pattern was classified according to the relative number of positive cells in the specimens. The percentage of CD14 positive cells was semiquantitatively assessed and classified by one observer. Lack of staining with CD14 scored as negative (0). Weak staining was detected in 0-25% of the total cells and scored as 1 point, while moderate staining was observed in >25-75% of the total cells and scored as 2 points. Finally, strong staining was seen in >75-100% of the cells and scored as 3 points.
All statistical analyses were conducted using SPSS version 20.0 (SPSS Inc., Chicago, IL, USA). The relationship between CD14 expression and other clinical factors (age and sex) was analyzed by the chi-square test and Fisher's exact tests. Data were presented as mean±SD or median (interquartile range, IQR) depending on the distribution unless stated otherwise. For analyses, p<0.05 was considered as the level of significance.
Results
A total of 100 patients underwent adenoidectomy surgery due to chronic adenoid inflammation and hypertrophy. The median age of the patients was 5.96±1.85 (range: 3 to 10) years.
On nasopharyngeal examination, the lymphoid mass appeared more or less like a cauliflower in all children. On histopathological examination, the presence of numerous lymph follicles with prominent germinal centers was the major finding in the adenoids removed from children ( Fig.  1) . Within the epithelium of adenoid, a population of dendritic mononuclear cells were identified and, follicular dendritic cells were CD14 positive (Fig. 2) .
After immunohistochemical analysis, all the specimens were stained as positive (100%) for CD14 expression. Classification of these specimens according to CD14 staining intensity were as follows: 0 as score 0, 36 as score 1, 43 as score 2 and, 21 as score 3. On the other hand, we found statistically significant association between CD14 and age. CD14 staining intensity increased with aging (p=0.048).
Discussion
There is very little lymphoid tissue in the nasopharynx of infants and humans are born without substantial adenoids. The mass of lymphoid tissue called adenoids starts to get sizable during the first year of life. [5, 6] Lymphoid tissue connected with mucosa, forming Waldeyer's ring in the nasopharynx, constitutes the first barrier and area of contact for antigens entering the body. The lymphatic tissue should be overactive in filtering out infectious agents in the upper respiratory tract, so it can lead to an increase in lymphoid and epithelial cell size, which results with adenoidal hypertrophy.
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Cengiz Peker B, Acar M, fiahin M Numerous adverse effects of enlarged adenoids have been described in the literature and rationales for surgical removal have been given. The conclusions are controversial. Chronic nasal obstruction due to increased adenoidal size is reported to be associated with obstructive sleep apnea, Eustachian tube dysfunction, otitis media, and abnormal facial growth. [7, 8] Adenoidal hyperplasia may lead to nasal obstruction, which is likely secondary to an absolute increase in adenoid size rather than a relatively smaller nasopharynx. [9] Therefore, adenoid hypertrophy is a major concern for parents. In our study, all the patients had chronic inflammation and adenoid hypertrophy. Despite medical treatment, if patients suffer from frequent infections, otolaryngologist decides to perform adenoidectomy.
Adenoidectomy and tonsillectomy are among the most frequently performed childhood operations with indications of recurrent infection or obstruction. [10, 11] However, randomized studies demonstrated the effectiveness of intranasal corticosteroids in children with adenoid hypertrophy. [12, 13] Demain and Goetz reported for the first time the use of intranasal corticosteroids in the treatment of adenoid hypertrophy. [12] After that, much work has been done in the literature. The effectiveness of the steroids was observed in these studies. Therefore adenoidectomy indications still remain a matter of debate. [11, 14] We wonder whether the actual mechanism of the adenoid hypertrophy is bacterial antigenic stimulation or not. The size of adenoids demonstrates variations among children. In the literature, several authors have tried to explain why and how a modification in the balance between the local immunological function of the host and the infectious agents would lead to a clinical process characterized by recurrent inflammatory events. [15, 16] We looked for the variations in immunological function in children with adenoid. CD14 is expressed in abundance on the surface of mature monocytes and in trace amounts on granulocytes. Lipopolysaccharide binding protein and CD14 serve two physiological roles. These proteins act as opsonin and opsonic receptor, respectively, to promote the phagocytic uptake of bacteria or lipopolysaccharide-coated particles by macrophages. [17] They also dramatically enhance the ability of mononuclear cells to synthesize TNF in response to endotoxins. In the present study, we specifically chose to determine CD14 expression due to the importance of this receptor in the innate immune response. It is currently accepted that adenoidal hypertrophy is caused by the antigen-stimulated increased activity of lymphocytes. [3, 4] Fujiyoshi et al. have demonstrated that hypertrophied adenoidal tissue showed evidence of immunologic activation and chronic inflammation in patients who had undergone adenoidectomy surgery. [18] The enhanced expressions of CD14 cells in submucosal, lymph follicles, and interfollicular layers of adenoids may be an important factor for the development and persistence of adenoids. [3] Ben-Yaakov et al. reported that hypertrophic adenoids and tonsils from children with obstructive sleep apnea are prominent sites of innate defense, with resultant overex- pression of CD14. [3] Given the constant exposure of tonsillar epithelium to bacteria, expression of CD14 in response to exposure to bacterial constituents is triggered. [3, 4] However, many infectious pathogens are encountered during childhood. We found higher CD14 densities in patients with frequent exposures. This is the reason why young age adenoid hypertrophy brings to mind another cause of bacterial stimuli.
Currently, several pitfalls of adenoidectomy (i.e. alteration of the immunological system, postoperative bleeding, and recurrence of adenoids) are object of criticism. In this study, we saw an increase in the density of CD14 with increasing age. Bacterial antigenic stimulation at a relatively earlier age indicates that there is no strong relationship between adenoid hypertrophy, and age. It is difficult for parents, to decide on adenoidectomy for their small children. Children with adenoidal hypertrophy that is not associated with infection should be considered for steroid treatment before surgery is planned. However, larger case series and molecular investigations are needed to clarify this issue.
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